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. $\{X(x+m,y+n)\}_{(m\mu)\in \mathrm{Z}\mathrm{x}\mathrm{Z}}$ $\grave{\text{ }}$ $\grave{\text{ }}$
$S_{N}(x,y):= \frac{1}{N^{2}}\sum_{mn=1}^{N}X(x+m,y+n)$







1. $p$ , $\mathbb{Z}$ $p$ 4 :
$d_{p}(x,y):= \min\{\frac{1}{p^{k}};p^{k}|x-y$ , Le., $p^{k}$ $x-y$ }, $x,y\in \mathbb{Z}$ .
$d_{p}$
$\mathbb{Z}$
$\mathbb{Z}_{p}$ . $(\mathbb{Z}_{p}, d_{p})$ compact . $\mathbb{Z}$
$‘+$ ’ $‘\cross$ ’ $\mathbb{Z}_{p}$ , $(\mathbb{Z}_{p},d_{p})$ ( $p\not\in\backslash$
) . $‘+$ ’ , compact abel ,
Haar , , Borel .
$\lambda_{p}$ .






, $\overline{\mathbb{Z}}$ ( adele ), $(\overline{\mathbb{Z}}, d)$ compact
, $‘+$ ’ ‘ $\cross$ ’ . $‘+$ ’ compact abel ,
Haar $\lambda$ .
3. (i) $\mathbb{Z}$ $\{(n,n, \ldots)\in \mathbb{Z}\cross \mathbb{Z}\cross\cdots$ ; $n\in \mathbb{Z}\}\subset\overline{\mathbb{Z}}$ , $\mathbb{Z}$
$\overline{\mathbb{Z}}$ , $\overline{\mathbb{Z}}$ . ( $\lambda(\mathbb{Z})=0$ !)
(ii) $\overline{\mathbb{Z}}$ $X$ $m$ $|$ $x\mathrm{m}\mathrm{o}\mathrm{d}$ m
$x\mathrm{m}\mathrm{o}\mathrm{d} m=k(\in\{0,1, \ldots,m-1\})\Leftrightarrow x-k\in m\overline{\mathbb{Z}}\mathrm{d}\mathrm{e}\mathrm{f}$
. $X$ $\mathbb{Z}$ , .
(iii) $x,y\in\overline{\mathbb{Z}}$ $\mathrm{g}\mathrm{c}\mathrm{d}(x,y)$
$\mathrm{g}\mathrm{c}\mathrm{d}(x,y)=\sup\{m\in \mathrm{N};(x\mathrm{m}\mathrm{o}\mathrm{d} m)=(\mathrm{y}\mathrm{m}\mathrm{o}\mathrm{d} m)=0\}$
. $x,y\in \mathbb{Z}$ , .
, $X$, $S_{N}$ $\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}}$ $(\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}}, \lambda\cross\lambda)$
, :
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2( ). $\lambda\cross J1- \mathrm{a}.\mathrm{e}$. $(x,y)\in\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}}$
$\lim_{Narrow\infty}S_{N}(x,y)=\frac{6}{\pi^{2}}$ .
, , . ,
1
\star \not\equiv




. , , [3] ,
3. $N\in \mathrm{N}$ . $L^{2}(\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}},\lambda\cross\lambda)$ , :
$N(S_{N}(x,y)- \frac{6}{\pi^{2}})=-\sum_{u=1}^{\infty}\frac{\mu(u)}{u}(\frac{(N+x)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{x\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$
$- \sum_{u=1}^{\infty}\frac{\mu(u)}{u}(\frac{(N+y)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{y\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$
$+ \frac{1}{N}\sum_{u=1}^{\infty}\mu(u)(\frac{(N+x)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{x\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$
$\cross(\frac{(N+y)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{y\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$ .









$R(x,y$;\Delta \rightarrow 0in $L^{2}(\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}}, \lambda\cross\lambda)$
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. , $-T(\cdot;N)$ . “$Narrow\infty$”
, $-T(\cdot;N)$ , $N(S_{N}(x,y)- \frac{6}{\pi^{2}})$ ,
.
, :
4. $\overline{\mathbb{Z}}$ $”\sim$” :
$z\sim z’\Leftrightarrow \mathrm{d}\mathrm{e}\mathrm{f}(z-z’)\mathrm{m}\mathrm{o}\mathrm{d} p=0$ , $\forall p$ : .
$z\in\overline{\mathbb{Z}}$ $[z]$ . $\overline{\mathbb{Z}}/\sim$ ,
, compact .
5. $T(\cdot;N)$
$T(x;z)= \sum_{u=1}^{\infty}\frac{\mu(u)}{u}(\frac{(z+x)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{x\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$
. $L^{2}$ ,




$T(\cdot;z)=T(\cdot;z’)$ in $L^{2}(\overline{\mathbb{Z}}, \lambda)\Leftrightarrow z\sim z’\mathrm{i}\mathrm{f}\mathrm{f}$’
$\{z^{(k)}\}_{k=1}^{\infty}\subset\overline{\mathbb{Z}}$
$z\in\overline{\mathbb{Z}}$





4( ). $1^{N(S_{N}(x,y)-}\overline{\pi}^{7}$)$6\}_{N\in \mathrm{N}}$ $L^{2}(\overline{\mathbb{Z}}\cross\overline{\mathbb{Z}}, \lambda\cross\lambda)$
$\{-T(x;[z])-T(y;[z]);[z]\in\overline{\mathbb{Z}}/\sim\}$
. , $[z]\in\overline{\mathbb{Z}}/\sim$




4, $T(\cdot;[0])=0$ , $\{N_{k}\}_{k=1}^{\infty}$
$[N_{k}]arrow[0]$ in $\overline{\mathbb{Z}}/\sim \mathrm{a}\mathrm{s}karrow\infty$ ,




SN $(x,y)-\pi\tau 6$ $\frac{1}{N_{k}}$ normalize $\text{ }$ , $karrow\infty$
. ,
$\{ N_{k}1\}$ normalize L, ,
?
, 3 $T(x;N)+T(y;N)$ $L^{2}$-norm :
$\frac{N(S_{N}(x,y)-p6)}{\sqrt{2}||T(\cdot,N)||_{2}}.=-\frac{1}{\sqrt 2}(\frac{T(x,N)}{||T(\cdot,N)||_{2}}.\cdot+\frac{T(y,N)}{||T(\cdot,N)||_{2}}.\cdot)+\frac{R(x,y,N)}{\sqrt 2||T(\cdot,N)||_{2}}.\cdot$ .
, 2 negligible, i.e., $\{N_{k}\}_{k=1}^{\infty}$ (1)














1. $\forall z\in\overline{\mathbb{Z}}$ , l\leq \forall r<\otimes ( $T(\cdot;z)$ $L^{r}$ .
$T(\cdot;z)$ , 1
: $\forall m\in \mathrm{N}$
$\lim_{karrow\infty}\mathrm{E}^{\lambda}[(\frac{T(x,N_{k})}{||T(\cdot,N_{k})||_{L^{2}}}.\cdot)^{2m-1}]=0,\lim_{karrow\infty}\mathrm{E}^{\lambda}[(\frac{T(x,N_{k})}{||T(\cdot,N_{k})||_{L^{2}}}.\cdot)^{2m}]=\frac{(2m)!}{2^{m}m!}$ .




-Tl0 v(x; $N$) $:= \sum_{u=2}^{10000}\frac{\mu(u)}{u}(\frac{(x+N)\mathrm{m}\mathrm{o}\mathrm{d} u}{u}-\frac{x\mathrm{m}\mathrm{o}\mathrm{d} u}{u})$ .
, $-T_{10000}(x;N)$ ) $\triangleright$ $0\leq X\leq 2^{62}-1$ $10^{7}$ , random
Weyl sampling (cf. [2]) .
, $0\leq x’,$ $\alpha’\leq 2^{124}-1$ (













$(\mathrm{Z}\veearrow-C^{\backslash }\backslash (i, ])=\mathrm{g}\mathrm{c}\mathrm{d}(i, ]))kfpo\hslash)\iota_{\supset}^{-},$
$\sigma(N)\xi^{\backslash }\mathrm{A}\emptyset_{\grave{\mathrm{J}}}\mathrm{E}k\backslash \mathcal{A}\mathrm{R}\vee C_{\mathrm{D}}^{\backslash }\backslash \mp=\mathrm{g}\tau$:
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